High plasma cyst(e)ine level may indicate poor clinical outcome in patients with acute stroke: possible involvement of hydrogen sulfide.
Cysteine is known to cause neuronal cell death and has been reported to be elevated in brain ischemia, but it has not been studied in clinical stroke. In this study, we correlated plasma levels of cyst(e)ine with long-term clinical outcome at 3 months in acute stroke. Patients were classified into 3 groups at 3 months as follows: good outcome (Rankin 0-1, n = 11), poor outcome (Rankin 2-5, n = 20), and dead (n = 5). Their plasma cyst(e)ine levels within 24 hours of stroke onset were 61 +/- 12, 67 +/- 9, and 82 +/- 14 micromol/L (standard deviation), respectively. The correlation between early plasma cyst(e)ine levels and long-term clinical outcome assessed at 3 months is significant with p < 0.001. None of the other 4 amino acids studied showed any significant correlation. Cyst(e)ine was also significantly elevated in patients who had early stroke deterioration (p < 0.02). Dose-dependent administration of cysteine increased the infarct volume by approximately 30% in a rat stroke model. This effect of cysteine was abolished by aminooxyacetic acid, an inhibitor of the enzyme cystathionine beta-synthase that converts cysteine to hydrogen sulfide (H2S), indicating that this novel neuromodulator may be acting as a mediator of ischemic brain damage. Raised plasma cyst(e)ine in patients with stroke may reflect increased production of H2S in the brain and thus predispose to poor outcome in clinical stroke. Inhibition of H2S formation may therefore be a novel approach in acute stroke therapy.